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In the Claims: 


1 . (Currently amended) A solution useful for removing a barrier material from a 
semiconductor substrate comprising by weight percent 0.01 to 25 oxidizer, 0 to 15 inhibitor for 
a nonferrous metal, 0 to 15 abrasive, 0 to 20 complextng agent for the nonferrous metal, 0.01 to 
12 barrier removal agent selected from imine derivative compounds 
R 1 - C = NH 


R 2 


a) 


where the imine derivative compound is selected from fonnamidine. form ami dine salts, 
foimamidme derivatives, guanidine derivatives, guanidine salts and mixtures thereof, with the 
formamidine derivative being formamidinesulfinic acid and the guanidine derivative being 
selected from the list of 1.3 -diphenyl guanidine, l-methvl-3-nitroeuamdine. guanidine 
hydrochloride, tetramethvlguanidine and 2.2-azobis / dimethvl-propionamidmeldi-HCl. 
e r - NHa - and - R 2 is H, NH^ - a hydro carb o n - group - an amino group, a oa f benyl - group, an imido 
group, on ago group, a cyano group, a thio group, or a s e l e no group and OR ? whore - R ? 4$-a 
hydrooarbon - group ^-hydrazine derivative compounds 

R 3 R 4 N - N R 5 R 6 (II) 

where R 3 , R 4 , R 5 , and R 6 are independently -H, -OR 7 where R 7 is a hydrocarbon group. -NH^, a 
hydrocarbon group, a carbonyl group, an imido group, an azo group, a cyano group, a thio 
group, or a seleno group, 

and mixtures thereof, 0.01 to 10 organic-containing ammonium salt formed with 

Ri 


R4— N*— Ri 
I 

R 3 
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Ri, R.2, R3 and R4 are radicals, Rj is a substituted or unsubstituted aryl, alkyl, aralkyl, or alkaryl 
group and has a carbon chain length of 2 to 10 carbon atoms and balance water; and the 
solution has a pH less than 7 and a tantalum nitride to CDO selectivity of at least 2 to 1 as 
measured with a microporous polyurethane polishing pad with at least one pressure measured 
normal to a wafer of equal to or less than 13.8 kPa. 

2. (Previously presented) The solution of claim 1 wherein the barrier removal agent is 
imine derivative compound and the imin e derivative compound is present in an amount of 0.1 
to 10 weight percent. 

3. (Previously presented) The solution of claim 1 wherein the oxidizer is selected from 
hydrogen peroxide, monopersulfates, iodates, magnesium perphthalate, peracetic acid, 
persulfates, bromates, perbromates, perchlorates, periodates, ferric nitrate, iron salts, cerium 
salts, Mn (HI) salts, Mn(IV) salts and Mn (VI) salts, silver salts, copper salts, chromium salts, 
cobalt salts, halogens, hypochlorites and mixtures thereof. 

4. (Currently amended) The solution of claim 1 wherein the imine derivati ve compound 
is selected from ac e tamidin e hydroohloridora mino-guanidine hydrochloride, arginine, - 
formamidine, formamidinesulfinic acid, formamidine acetate, 1,3-diphenyl guanidine, 1- 
methyl-3-nitroguanidine, guanidine hydrochloride, tetramethylguanidine, 2,2-azobis (dimethyl- 
propionam,idine)di-HCl, guanidine sulfate, guanidine acetic acid, guanidine carbonate, 
guanidine nitrate and mixtures thereof and the hydrazine derivative compound is selected from 
carbohydrazide, acetic hydrazide, semicarbazide hydrochloride, 1 ,2-diformylhydrazine, 
methyl hydrazi no-carboxylate , oxalic dihydrazide, acetone azine and formic hydrazide and 
mixtures thereof. 

5 to 1 0 Cancelled. 

1 1. (Previously presented) The solution of claim 1 wherein the solution is abrasive-free. 

12 Cancelled. 

13. (Withdrawn, currently amended) A solution useful for removing a barrier material 
from a semiconductor substrate comprising by weight percent 0.1 to 15 oxidizer, 0 to 10 
inhibitor for a nonferrous metal, 0 to 5 abrasive, 0 to 10 complexing agent for the nonferrous 
metal, 0 to 10 oxidigor, - 0 . 1 to 10 barrier removal agent selected from ac e tamidine, oootamidino 
salts, ao e tam id ttto derivativ e s, arginin e , arginmo - flaKgj argut e d e rivativ e s, - formamidine. 
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formamidine salts, formamidine derivatives, guanidine derivatives, guanidine salts and 
mixtures thereo f, with the formamidine derivative being formamidinesulfinic acid and the 
guanidine derivative being selected from the list of 1,3-diphenvl guanidine. l-methvI-3- 
nitroguani dine gua nidine hydrochloride, tetramethvlguanidine and 2 . 2 -azobis (dimethvl- 
propionamidineldi-HCl. 0.01 to 10 organic-containing ammonium salt formed with 

R] 

I 

R4 — N 4 - — R 2 


Rs 

Ru Ra s R 3 and R 4 are radicals, R| is a substituted or unsubstituted aryl, alkyl, aralkyl, or alkaryl 
group and has a carbon chain length of 2 to 10 carbon atoms and balance water and the solution 
has a pH .less than 7. 

14. (Withdrawn, currently amended) The solution of claim 13 wherein the imine 
derivative compound is selected from oo e tam i dine hydrooh 4 orid % atnino-guanidine 
hydrochloride, orginine rformamidine, formamidinesulfinic acid, formamidine acetate, 1 , 3 - 
diphenyl guanidine, 1 -methyl-3-nitroguanidine, guanidine hydrochloride, tetramethylguanidine, 
2,2-azobis (dimethyl-propionamidine)di-HCl, guanidine sulfate, guanidine acetic acid, 
guanidine carbonate, guanidine nitrate and mixtures thereof and the hydrazine derivative 
compound is selected from carbohydrazide, imidazole, acetic hydrazide, semicarbazide 
hydrochloride, 1 ,2-difoxmylhydrazine, methyUiydrazino-carboxylate, oxalic dihydrazide, 
acetone azine and formic hydrazide and mixtures thereof, and the barrier removal agent is 0.2 to 
6 weight percent. 

15. (Withdrawn) The solution of claim 13 wherein R| is a substituted or unsubstituted 
aryl, alkyl, aralkyl, or alkaryl group that comprises 2 to 5 carbon atoms. 

16. (Withdrawn, currently amended) The solution of claim 13 wherein the ammonium 
salt is formed with a compound selected from tetramethyl ammonium, tetraethyl ammonium, 
tetrabutylammonium, benzyltributylammonium, benzyltrimethylammonium, 
benzyltriethylammonium, diallyldimethylammonium, dietbylaminoethyl methacrylate, 
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dimethylaminoetbyl methacrylate, methacryloyloxyethyltrimethylammonium, 3- 
(methacrylamido) propyltrimethylammonium, triethylenetetr amine, tetramethylguanidine, 
hexylamine and mixtures thereof. 

17 (Withdrawn) The solution of claim 1 3 wherein the solution is abrasive-free. 

1 8. (Withdrawn, currently amended) A method for removing a barrier material from a 
semiconductor wafer comprising the steps of: 

contacting a wafer substrate with a polishing solution, the wafer substrate 
containing a barrier material, a TEOS dielectric layer and a second dielectric layer, the second 
dielectric layer having a dielectric constant lower than the TEOS dielectric layer and the 
polishing solution containing by weight percent 0.01 to 25 oxidizer, 0 to 1 5 inhibitor for a 
nonferrous metal, 0 to 1 5 abrasive, 0 to 20 complexing agent for the nonferrous metal, 0.01 to 
1.2 barrier removal agent selected from imine derivative compounds 


R l -C = NH 


wher e the imine derivative compound is selected from formamidine. formamidine salts, 
formamidine derivatives, guanidine derivatives, guanidine salts and mixtures thereof, with the 
formamidine derivative being formamidinesulfinic acid and the guanidine derivative being 
selected from the list of 1.3-di nhenvl guanidine. 1 -methvl-3-nitroguanidine. guanidine 
hydrochloride, tetramethvlguanidine and 2,2-azobis ('dimethvl-propionamidineldi-HCl ^-is-H 
o r FI ■ • is H, - NHa, a hydroonrbon - group, on amino - - group T n - oorbonyl group r on - im ide 

group, on ozo grouprQ r cyano group, a thio group r- or - a - solono group and - OR 7 where R ? -i$-a 
hydro carb e n - group , hydrazine derivative compounds 
R 3 R 4 N - N R S R 6 (II) 

where R 3 , R 4 , R 5 , and R 6 are independently -H, -OR 7 where R 7 is a hydrocarbon group. -NH 2 , a 
hydrocarbon group, a carbonyl group, an iroido group, an azo group, a cyano group, a thio 
group, or a seleno group, 

and mixtures thereof, 0.01 to 10 organic-containing ammonium salt formed with 
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R. 

I 

R* — N 4 — R2 

I 

Rj 

Rb R 2 j R 3 and R 4 are radicals, Rj is a substituted or unsubstituled aryl, alkyl, aralkyl, or alkaryl 
group and has a carbon chain length of 2 to 10 carbon atoms and balance water; and the 
sol ution has a pH less than 7 and a tantalum nitride to CDO selectivity of at least 2 to 1 as 
measured with a microporous polyurethane polishing pad with at least one pressure measured 
normal to a wafer of equal to or less than 13.8 kPa; 

polishing the wafer substrate with a polishing pad to remove the barrier material from 
die wafer substrate; and 

polishing die wafer substrate with the polishing pad to remove at least a portion of the 
TEOS dielectric layer from the wafer substrate and leave the second dielectric layer. 

19. (Withdrawn) The method of claim 18 wherein the second dielectric layer is a 
carbon doped oxide layer, the TEOS dielectric layer covers the carbon doped oxide and the 
polishing solution contains an organic-containing ammonium salt that accelerates TEOS 
removal rate during the polishing. 
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